ILKKA KYTOVUORI KYTOVUORI, I. 1984 
Although the genus Lactarius has been dealt with extensively by earlier writers, particularly Neuhoff (1956) and , it still poses a number of problems. The Finnish Lactarius species were treated by Tuomikoski (1952 Tuomikoski ( , 1953 and since then this has been one of the best-known Agaric genera in Fennoscandia. From Tuomikoski's comments on his herbarium specimens in Helsinki (H) , it is evident that he noted a Jack of taxonomical uniformity in L. scrobiculatus in Finland. Some new aspects of the group became clear to me in the field during the good mushroom season in northern Scandinavia in 1979, but subsequent studies showed the group to be surprisingly complicated and revealed eight mainly boreal species, instead of the two or three commonly recognized. My preliminary observations were first given orally in a symposium arranged in honour of Prof. Risto Tuomikoski's 70th anniversary in January 1981. 
Materials and methods
Field wo rk v.as done by the author in Finland, Sweden and Norv.a y during the years 1979-1983 (herbarium material in H) , and material was checked in the following herbaria: BG, C, GB, H, KUO, LD, 0, OULU, PRM , S,TAA , TRH, TU R, UPS (the symbols according to Holmgren eta!. 1981) . Type material and some other specimens were examined from BPI, MICH , NY, NYS and VPI.
Microscopical characters were examined with the microscope Leiz Laborlux 12 at magnifications of about 625 and 1560. Spores and cystidia were drawn with the Leitz drawing tube at a magnification of 2000. Spores were examined, measured (with the ocular micrometer) and drawn from slides showing the surface view of pieces of gills from dried basidiocarps, mounted in Melzer's reagent. The tops of cystidia were examined from the same slides. Only spores in hotizontal position were measured; young, anomalous , very small and gigantic spores were excluded. The spore surface ornamentation was excluded in the measurements ; length and width were measured from the same spore and the lenght/ width ratios calculated for individual spores.
Cystidia were drawn from tangential sections of the pileus. Thin radial pieces of dried basidiocarp were moiste n d with 94 C1o ethanol, soaked in water, blotted with a paper towel and sectioned trans versely with a razor blade using polystyrene to support the material. The sections were mounted in Melzer's reagent. The length of the cystidia was measured from the point where the lactifer turns outwards from the gill trama to form a macrocystidium , or where a clear constriction or transverse wall is found (cf. . Often this point is not exact. The projecting part was measured outwards from the ± continuous plane formed by the outher ends of the basidioles.
The colour changes of the latex were tested with 30 Su KOH. The pileus colour is described according to Kornerup & Wanscher ( 1961) , the vegetation zones of Fennoscandia are given according to Ahti et al. (1968) and the bi o geographical pro vinces according to Lid ( 1979) and Korhonen (1984) . The descriptive terminology is according to and Snell & Dick (1971) . For a survey of the geology of Fennoscandia, see Hulten (1971: 38) . The illustrations are my own, unless otherwise sta ted . The photographs of the fruit bodies represent fresh specimens. (Scop .: Fr.) Fr.
Lactarius scrobiculatus
Lactarius scrobiculatus (Scop.: Fr.) Fr., Epicr. Syst. Mycol.: 334. l~D6. -Agaricus scrobiculatus Scop., Fl. Cam.: 450. 1772. -Type: not typified. Agaricus thejogalus ar. luteus Alb. & Schweiniz, Consp. fung. : 208 . 1805 . A. intermedius Fr., Obs. lycol. 1: 57. 1815 . Illustrations. Schaeffer (1774 p.p.) , Krombholz (1843, s.n. A. intermedius, not s.n. A . scrobiculatus) , Rieken ( 1915 ) , Bresadola (1928) , Neuhoff (1956) , Pilat & Usak (1959) , Tuomikoski ( 1971) , Mossberg et al. ( 1977) , Kalamees (1979) , Cetto ( 1979) , Dahncke & Dahncke (1980) , Marchand ( 1980) , Michael et al. (1983) , Korhonen (1984) Large and robust. em wide, convex-depressed to plano-depressed with edge compactly inrolled; slimy. The inrolled margin with broad cover of dense short hairs (not exceeding I mm), (nearly) glabrous when outrolled . Colour light yellow, ochraceous to brownish yellow, clearly zonate with more brownish, sometimes greenish brown, zones , darkest in the centre. Context thick, hard . Latex abundant, white rapidly turning sulphur yellow 1 hen exposed, orange in KOH, acrid to burning acrid.
Lamellae close, straight, usually not forked near stipe, adnate to slightly decurrent, whitish, the gill edge brownish ochraceous, often spotted, lamellulae numerous.
Stipe relatively stout, 3-9 em long, 2-6 em thick, hard, of even thickness, subradicating, dry, scrobiculate with unequal depressed spots on whitish, pruinose background. At the base the scrobiculae with a rim of coarse, rusty brown hairs (Fig. !g) . The top of the stipe white, tometose, the tomentum continuing up between the lamellae. f.!m, lenght/width ratio 1.23-1.38 , broadly ellipsoid, with amyloid ornamentation of some long, narrow ridges, and/or numerous shorter fragments, and isolated warts, not forming even a broken reticulum, prominences up to I 1-!m high, higher than broad, plage fairly large. Mounted spores fairly light-coloured.
Basidia 37-47 X 8-11 f.!m, 4-spored. Macrocystidia rare, between the gills only, 32-46 X 5-7 f.!m, imbedded or slightly projecting (up to 12 1-!m), with the broadest point in the hymenium. Pseudocystidia fairly abundant , 6-10 1-!m thick .
In Fennoscandia calcicolous, growing in rich , spruce-dominated grass-herb forest and in moist, often spring-fed, spruce-hardwood swamps. Often gregarious. Only with Picea abies. Mainly boreal to hemiboreal, common in calcareous regions. August to November.
Distribution and ecology L. scrobiculatus is a rather exacting and calcicolous species in Fennoscandia. In Finland it is fairly common only in some restricted areas in Aland (Ahvenanmaa) and the Lohja region in the south, and in the Kemi-Tornio region and Kuusamo in the north . Fig.  2 gives a slightly misleading picture , as most of the localities are very resricted, often around small (usually a few m 2 wide), abandoned limestone quarries systematically checked by the author. Owing to th is fact, and the long fruiting pediod ( cf. Fig. 17 ) of the species, the occurrence of L. scrobiculatus in southern Finland is clearly overemphasized on the map as compared with the other yellow species treated here. In most regions in Finland the species is absent or very rare. The reports in the literature, e.g. Tuomikoski (1952 , 1953 ), Hintikka (in Lange 1964 , Ahti (1975) , also include the following four species, especially L. tuomikoskii, and are thus not reliable. Tuomiskoski's (1943) report of L. scrobiculatus from the rich forest area of Sortavala on the Karelian A.S.S.R. clearly relates to the present species (judging from his excellent description).
In Scandinavia L. scrobiculatus is common (the commonest species of the group) in the regions of schistose Caledonian and Cambro-Silurian bedrock (cf . Hulten 1971: 38) , occurring south of and below the northern and upper limits of Picea abies. On crystalline Precambrian bedrock, it is confined to local occurrences of calcareous rocks or soil.
In Central Europe L. scrobiculatus is common and abundant in the mountains, but rare in the lowlands ( cf. Neuhoff 1956) . It has also been reported from Asia Minor (Neuhoff 1956 , Watling & Gregory 1977 but the reports are based on specimens (Pilat: Iter orientale 1931: no . 625 PRM, Uotila 20070, 20072 H) not belonging to L. scrobiculatus in the present sense. Vasil 'eva ( 1973) has recorded the species from the Far East. From North America it has been reported many times (e .g. Burlingham 1908 , 1910 , Neuhoff 1956 , Pomerleau 1980 , but all the records seem to ha e been based on erroneous interpretations of the species; this fact was also noted by . L. scrobiculatus seems to grow only with Picea abies. In Fennoscandia, it is common in edaphically suitable habitats throughout the boreal and hemiboreal zones. In the latter zone it is clearly the commonest species of the yellow group. In the temperate zone it is absent or very rare (Neuhoff 1956 ). In regions with favourable habitats it may extend up to the upper oroboreal zone, even to the uppermost spruce woods .
In the southern part of Fennoscandia L. scrobiculatus grows in dryish grass-herb forests dominated by spruce or hardwood trees or in thickets below rock faces. A thin humus layer and weak moss cover are characteristic of such habitats . In coniferous forests with a thicker humus layer and continuous moss cover it grows only in or by depressions with moving nutrient-rich water and somewhat swampy vegetation. In the north the habitats are mostly spruce-hardwood swamps in forest depressions, at margins of eutrophic fens, around springs and along brooks and nvers.
Phenology
In Fennoscandia the production of fruit bodies of L. scrobiculatus begins in late July -early August, reaching a peak in late August and September (Fig.  I 7) . The large colonies characteristic of the species contain basidiocarps of widely varying age. New ones keep developing, while others slowly decay. In southern Finland production cases at about the end of September. Owing to the hard context, decay is slow ' and moribund basidiocarps can be collected for some time. L. scrobiculatus is not sensitive to the sporadic frosty nights or short periods of frost occurring in northern Fennoscandia after the end of August.
Discussion
With its large size, thick, hard context, yellow and clearly zonate pileus and long-inrolled short-haired pileus margin, Lactarius scrobiculatus differs clearly from the other yellow species treated here. Microscopically, the scantiness and small size of the marcocystidia and the unreticulated spores differentiate it fairly well from the other species. The white tomentum at the top of the stipe, continuing between the decurrent, mainly unforked lamellae, and the scrobiculate stipe, distinguish it from all the other yellow species except L. leonis; the latter, however, has a woolly pileus margin and very large macrocystidia.
Being large and gregarious, L. scrobiculatus is a conspicuous fungus in nature . As it is fairly common in South Sweden and the mountains of Central Europe, it is one of the most cited Lactarius species in the literature. The other yellow species treated here are absent or rare at those latitudes, and the European reports of L. scrobiculatus evidentl y mostly refer to L. scrobiculatus s. str. or to taxa more closely related to it than to the other, mainly boreal, yellow species treated here.
In North America (6.6.-8.6. X 4.8.-5.7. ,urn) is pale yellow to buff with the edge 'shaggy tomentose to coarse fibrillose', the hairs later forming low radial ridges (as in L. tuomikoskii, Figs. 7 d, e). The stipe is somewhat scrobiculate, especially in the lower part. The spores are 7.7.-9.1 X 6.3-7 ,urn in size, nearly su bglobose, with nodulose irregular ridges an d isolated warts up to 1.5 ,urn high. The macrocystidia are long urn , urn. This H. Smith (1960) H. Smith (1979) also seems to include a third taxon, most closely related to L. leonis (Smith 24494 H. Smith (1979) appears fairly similar to L. scrobiculatus s.str.
(especially the young basidiocarp in the type specimen of var. pungens), but seems to have a thin and fragile context rather than a thick and hard one, somewhat larger and more roughly ornamented spores and according to , a pungent smell and constant latex colour.
A further taxon, probably better placed in the subsection Piperites, is L. alnico/a var. pitkinensis Hesler & A. H. Smith (1979) , with an ochraceous , thin infundibuliform pileus, short white stipe, large and very roughly ornamented spores, abundant, short, but relatively wide macrocystidia and unchanging latex colour. Kytbvuori , spec . nova lllus/ra/ions. Korhonen (1984) Pileus 6-16 (-20) cavus, siccus. pallidus vel pi/eo eonco/orus, subglobosae, ornamento amyloideo tenui (sub) subulata, em wide, when young with centre slightly depressed, the margin gently inrolled , with age becoming broadly convex to plano-con ex with centre slightly depressed, edge often wavy . When moist pileus covered with thick gelatinous layer formed by the ixocutis and swollen hairs (especially in the marginal part) . Young edge evenly woolly bearded , the curled hairs clearly longer than the hairs of L. scrobiculatus. Outrolled margin of mature pileus (nearly) glabrous , the gelatinous curly hairs appressed on the marginal surface.
Lactarius leonis
Colour yellowish white, pale yellow, corn yellow, ainber yellow to pastel yellow. The marginal part of the outrolled pileus whitish, the centre stronger yellow with brownish tint, very obscurely zonate with darker, brownish zigzag zones (soaked pileus sometimes with very narrow obscure watery zones); young pileus darker, as the whitish edge is inrolled. Context rather thin (especially in the marginal part) , fragile, not hard. Latex scanty, white, rapidly turning sulphur yellow when exposed, orange in KOH , acrid or becoming acrid.
Lamellae close , narrow, straight , not or seldom forked near stipe, adnate, whitish or with weak salmon tint, somewhant spotted, lamellulae numerous .
Stipe relatively slender, 4-8 em long, 1.5-3 em thick , of even thickness or thickening somewhat downwards , scrobiculate up to top with unequal , not depressed , olive yellow spots on whitish, pruinose surface, dry at surface. The coarse hairs absent from the base, the white colour not stretching up between the lamellae. Distribution and ecology Though L. leonis is a calciphilous species in Fennoscandia, it is less exacting than L. scrobicu!atus. In Finland it is known in areas with mesotrophic or eutrophic forests, especially in the northern part of the country, but is nowhere very common and is scattered in its habitats. In Central Finland it seems to be rare, but not entirely restricted to the most fertile places like L. scrobicu!atus. In South Finland it may be rarer than L. scrobicu!atus. However, Fig . 4 does not give a true picture of the distribution, as most of my excursions in southern F inland were made too late in autumn for this species.
In Scandinavia L. leon is is fairly common in spruce forests on the eastern side of the Scandes , especially on Caledonian and Cambro-Silurian bedrock. Eastwards, on crystalline Precambrian bedrock, the species is rarer and occurs locally in richer habitats , especially along rivers. On the western side of the Scandes it is known in only two places, but is probably commoner. L. leonis is poorly collected by mycologists and none of my own excursions in Norway were made in a good mushroom season.
Towards the south L. leonis is rare, but is possibly found in South Sweden. One specimen from the island Saaremaa in Estonia (T AA) was examined. From Central Europe I have seen two specimens collected by Bresadola (in S) on the southern side of the Alps .
L. leonis seems to grow only with Picea abies. In suitable edaphic conditions it is found up to the uppermost spruce woods. It grows in sloping , moist, swampy depressions in spruce and spruce-birch forests, in thickets around seepages, and in and by narrow, swampy, alluvial woods along rivers and brooks . It hardly ever grows on unpaludified upland soil. In suitable places it is often associated with L. scrobiculatus and L. tuomikoskii.
L. leonis is a boreal species centred in the northern boreal and upper oroboreal zones. Besides the direct effect of the climate, another cause of the northern tendency is that sloping, relatively virgin sprucehardwood swamps are much commoner at higher latitudes and altitudes in Fennoscandia. The species will probably dissappear when those habitats have been dried out by draining or clear-cutting. Draining for forestry purposes has restricted its possibilities in the middle and southern boreal zones in Fennoscandia.
Phenology
The fruiting season of L. leonis is short, lasting from late July to mid-September ( Fig . 17 ) and ending with the first low temperatures, as the species is sensitive to even short frosts. ) X late ellipsoideae, ornamento amyloideo non reticula to. Macrocystidia abundantia, fusoidea vel lanceolata, in silvis u!iginosis, cum Pileus 5-13 em wide , broadly convex-depressed to plano-depressed edge incurved only when quite young, soon bent to' outrolled, the centre slightly depressed. Viscid or thinly slimy, soon dryish. Young margin evenly woolly-tomento. se (or minutely bearded), tomentum often forming a continuous rim covering the outer ends of the lamellae. Outrolled margin glabrous, marginal surface with thin, agglutinated scales, marginal cuticle often radially chapped. Colour milk white to pale yellow with dull greenish tint, the centre greyish yellow, linden yellow to olive yellow , the thin agglutinated marginal scales, especially in dryish condition, dark olive yellow; azonate or with some obscure, darker zones. Context rather thin, fragile , softish. Latex scanty, white, rapidly turning sulphur yellow when exposed, orange in KOH, acrid or becoming acrid.
Lamellae white, somewhat forked and flexuose near the stipe, broarder and farther apart than in L. leonis, lamellulae numerous.
Stipe 3-8 em long, 1-3 em thick, of even thickness, often somewhat curved at the base, concolorous with the pileus, usually not scrobiculate, but slightly varietaged, often with narrow, whitish ring at the top, hollow, dry at surface. ) X 6.1- 7.3 (-7.9 In Fennoscandia calciphilous, most typically occurring along brooks and rivers in alluvial spruce-willow-birch thickets. Also in spring-fed spruce swamp depressions. In groups, often gregarious . Only with Picea abies. Mainly boreal, rather rare . August to September.
Distribution and ecology
In Fennoscandia L. olivinus is a calciphilous species, occurring in rich sites but being less exacting than L. scrobiculatus. In Finland it seems to be lacking in some central parts, and is nowhere common. The distribution shows less concentration in the north than that of L. leonis. In the south it was found less often than L. scrobiculatus, but my South Finnish excursions have mostly been too late for this species.
In Scandinavia the distribution of L. olivinus resembles that of L. leonis, but it seems to be commoner in the south. Most of the Scandinavian localities of L. olivinus in Fig. 6 were revealed by blind collections, as all my Scandinavian excursions, in good or moderate mushroom seasons, took place before I was aware of the existence of the species. This suggests that the species may be commoner than is evindent from Fig. 6 . A special search of alluvial riverside thickets may considerably expand its known range towards the Gulf of Bothnia in the areas of Precambrian bedrock. Outside Fennoscandia the species is known in Estoma .
L. olivinus seems to grow with Picea abies only, characteristically occurring along brooks and rivers in alluvial, spruce-dominated thickets . Sometimes the spruce trees are scattered or solitary, Betula and various Salix species being the main components. Often a continuous moss cover is lacking or is thin, various broad-leaved herbs being abundant. In such habitats L. olivinus grows on high hummocks, especially on their sides . After dryish summers it also grows on bare peat between the hummocks (in normal summers such a surface is covered by water). It may grow along small brooks , on stones or rocks with a soil and moss layer sometimes thinner than 1 em.
In addition, L. olivinus grows in moist spring-fed swampy depressions in rich spruce forests (cf. below), but is rare in such habitats and restricted to the most fertile regions. On true upland soil it does not thrive at all.
L. olivinus appears to be a boreal species, which is not as concentrated to the northern part of the zone as L. leonis. Rare occurrences are also known in the northern part of the hemiboreal zone.
Phenology
The fruiting period of L. olivinus is rather short. In Fennoscandia the first basidiocarps are found at the end of July, and growth ceases in mid-September (Fig . 17) , depending largely on the local climate, as the species is sensitive to frosty nights . Basidiocarps of all ages exist in rich colonies, where new ones are produced continuously. However, even in warm autumns the production stops much earlier than in L. scrobicula t us. Microscopically, L. o!ivinus is recognized by its crowded macrocystidia, which are broader than in any other species treated here (can be examined under a dissecting microscope in dried specimens without any preparation), and by the spore ornamentation, which closely resembles that of L. scrobicu/atus, a species practically without macrocystidia. In very old or water-soaked basidiocarps or in specimens dried in excessive heat, the macrocystidia have usually collapsed and care is needed in the determination of such specimens. The greenish tint seems to be constant in L. olivinus colonies along brooks and rivers, but in spring-fed, swampy depressions in rich , moist spruce forest the colonies may have brighter yellow colours with little or no greenish tint (e .g. Ky 81617, 81890 H). As no other distinguishing characters were found, the colour form was not recognized taxonomically, but in nature it may be confusing· and should be kept in mind .
L. olivinus seems to be closely related to the American L. payettensis var. canadensis A. H . Smith. That fungus is small ( 4-6 em), pileus 'pale olive buff, .. . viscid , soon dry, ... latex scanty, turning yellow , .. . cuticle often broken into appressed squamules' , 'stipe concolorous with the cap and often scrobiculate', macrocystidia 9-13 J..Lm borad, subclavate to fusoid. In the type specimen the spores are smaller 
Lactarius tuomikoskii Kytbvuori, spec. nova
Illustrations. Korhonen (1984) . ) Holotypus: Finland, Pera-Pohjanmaa, Rovaniemi rura l commune, Pi sa aara, grove-like spruce fore st, 29. Vlll.l974 R. Tuomikoski (H) .
Etymology: Named in honour of Prof. Risto Tuomikoski, a distinguished student of F innish Lacwrius species (cf. Karstenia 21(1), frontispiece). ) em wide, convex-depressed with margin broadly incurved when young, with age becoming plano-depressed with nearly outrolled margin, slimy. Young margin coarsely bearded; marginal surface later with appressed radial ridges formed by pursed hairs, the marginal cuticle sometimes radially chapped between the ridges. Colour yellowish white, pale yellow, butter yellow to maize yellow throughout, without greenish tint, azonate, the centre concolorous with the margin or only slightly darker. Context fairly thick, fragile, fairly soft. Latex scanty, white, rapidly turning sulphur yellow when exposed, orange in KOH, acrid.
Lamellae pure white, fairly broad, close, many of them forked near the stipe, !lexuose near the stipe. Lamellulae fairly numerous.
Stipe 4-8 ( -11) em long, 1.3-3 em thick, of even thickness or tapering downwards, with wide central cavity, whitish pruinose, latex concolorous with the pileus, dry, fairly soft, without distinct ring or white tomentum at top, not scrobiculate or with a few large spots at the base. uose and often forked, white-edged lamellae and softer context. Probably owing to the latter feature, the basidiocarps are nearly always damaged by molluscs.
From L. leonis, L. tuomikoskii is differentiated by the different hairiness at the pileus margin, and unscrobiculate stipe , from L. o!ivinus by the lack of a greenish tint, by the scattered , narrow macrocystidia and different spore ornamentation. Old and poor basidiocarps of L. auriol!a may be difficult to separate from L. tuomikoskii, the spore size and ornamentation offering the only distinguishing features . Good basidiocarps are easily recognized by the form of the marginal hairs and difference in the basal part of the lamellae .
With cavus, siccus, pi/eo concolorus, Pileus 4-8 em broad, convex-depressed when young with margin incurved and soon outrolled, in age somewhat infundibuliform with relatively deep depression in the centre . Surface thickly slimy to gelatinous. Young margin coarsely fringed with long, somewhat scale-like, gelatinous hairs, which persist and extent over the margin even in the mature pileus with outrolled edge. Colour light yellow, maize yellow to amber yellow throughout, without darker pigmented zones but with 2-3 narrow (less than I mm wide) watery zones at the outermost whitish edge (Fig. 9f) . The centre concolorous with the marginal part or slightly darker. Context rather thin, fragile, not hard. Latex scanty, white, rapidly turning sulphur yellow when exposed, orange in KOH , acrid. Lamellae white, rather narrow and thick , close, not or rarely forked near the stipe, straight, subdecurrent, lamellulae rather numerous.
Stipe 3.5-6.5 em long, 1.2-2 em thick, of even thickness or thickening upwards , hollow, whitish pruinose or± concolorous with the pileus, the upper part not scrobiculate, the base with large, irregular spots, the top without distinct ring or whitish tomentum, dry. , lenght/width ratio 1.23-1.45, broadly ellipsoid to ellipsoid, with strongly amyloid ornamentation of narrow ridges forming a coarse-meshed incomplete reticulum and spotlike warts, prominences up to 0.5 Mm high (much more distinct than in L. leonis), plage rather small.
Basidia 31-47 X 6-9 J..tm , 4-spored . Macrocystidia scattered, somewhat concentrated between the gills, 40-100 X 5-10 J..tm, originating deep in the trama, subulate, with the broadest point in the hymenium, projecting 15-50 J..tm, the projecting part sometimes forked . Pseudocystidia 5-8 Mm thick.
In Fennoscandia slightly calciphilous , in moist and paludified depressions in spruce or mixed forests, in rich spruce-harwood swamps. Scattered or in small groups. Only with Picea abies. Boreal , rather rare , August to September.
Distribution and ecology L. aurio/la is only slightly calciphilous in Fennoscandia, but is seldom found in infertile regions. It is rath-er rare in Finland, but the colonies may consist of 10-20 basidiocarps.
The Scandinavian distribution of L. auriolla is less well known than that of the preceding species . Its specific status did not become clear to me until my Scandina ian excursions were over, and the records resulted from fortuitous collections . It is not yet known from outside Fennoscandia.
L. auriol/a seems to gro w only with Picea abies. It occurs in moist, often spring-fed or slightly paludified depressions in rich spruce forests, e.g. in habitats similar to those of L. leonis. It is unlikely to occur on wholly unpaludified upland soil.
L. auriolla is a boreal species with a perhaps more southern dristribution than most other species of the yellow group. Fig. 10 may be misleading owing to the intensive search for this species in northern Finland in the good mushroom season of 1981. Moreover the northernmost occurrences were very scanty. The southernmost localities just reach the hemiboreal zone.
Phenology
In Fennoscandia the fruiting period of L. auriolla lasts from early August to the beginning of October (Fig. 17) . The species is sensitive to frost and the cessation of growth is dependent on the occurrence of frosty nights.
Discussion
In good condition L. auriolla is easily distinguished by the deeply funnel-shaped centre of the pileus, the long, gelatinous marginal hairs persisting even in the outrolled pileus, and the straight unforked lamellae. Poor basidiocarps and dried specimens may resemble L. tuomikoskii, but can be recognized by the smaller and narrower spores with ·lower, reticulate ornamentation, which is more regular and contains long ridges . The narrow, watery zones of this species are lacking in the other yellow species treated here. The infundibuliform appearance, presence of watery zones, gelatinous flat, marginal hairs and the spore size and ornamentation suggest that L. auriolla is intermediate between the yellow and white group (especially L. aquizonatus) within the subsection Scrobiculati. Sweden. Medelpad: Korhonen 5418, 5423, 5424a, 5449, 5454 (H) 
Specimens examined

White group
Large, pileus infundibuliform, white to slightly yellowish, azonate to zonate with narrow watery zones in the marginal part, darker pigmented zones absent.
Stipe short, not spotted or indistinctly spotted near the base . Macrocystidia scattered to rare , smaller than in the yellow group. Associated with many tree species, most often in dryish or mesic habitats. 11/ustrations. Lange (1935) , Neuhoff (1956) , Marchand (1980) , Michael et al. (1983) , Korhonen (1984 ).-Not Ricken (1915 ), Bresado1a (1928} , Kalamees (1979 , Cetto (1979) . em wide, infundibuliform with centre deeply depressed, margin inrolled when young; convex-infundibuliform with age, viscid to thinly slimy, soon nearly dry. Young margin tomentose or faintly hairy with short, narrow hairs, soon glabrous. Colour white to whitish, in age sometimes with brownish areas in the centre, azonate or in age with a few very narrow watery zones just at the edge (the zonate area less than 0.5 em wide) . Context rather thin, not hard, fragile . Latex scanty, white, rapidly turning sulphur yellow when exposed, orange in KOH , acrid. Odour not distinctive.
Lactarius resimus
Lamellae close, straight, sparsely forked near stipe, decurrent, whitish (alutaceous in dried specimens), lamellulae numerous.
Stipe short, 2.5-6 em long, 2-3.5 em thick, not hard, fragile, ± of even thickness, hollow, white, pruinose , brownish when bruised , not scrobiculate, dry, coarsely hairy at base. , lenght/width ratio 1.29-1.45, broadly ellipsoid, with amyloid ornamentation of long and short ridges forming an incomplete , broken reticulum and isolated warts , prominences up to 0.8 llm high, apiculus distinct, plage distinct.
Basidia 32-45 X 7-10 f.Lm, 4-spored. Macrocystidia scattered, somewhat concentrated between the gills, 45-90 X 5-8 f.Lm, aculeate to subulate, with the broadest point in or outside the hymenium, often without any subapical contrictions , projecting 15-50 f.Lm . Pseudocystidia 3-6 !lm thick .
In Fennoscandia with wide ecological amplitude, in dryish to mesic mixed forests with at least Betula and Pinus sylvestris. Scattered or in small groups . August to September.
Distribution and ecology
In Fennoscandia Lactarius resimus is an ecologically wide-ranging species, and it occurs± evenly throughout Finland except in the north, being found both in fairly acid and infertile sites and in fertile or calcareous areas. However, it is common only in the eastern 58 I. Kytovuori part of the country.
In Scandinavia L. resimus seems to be rare, with more frequent records only around Stockholm, but it is apparently fairly widespread, at least in the southern part of Sweden, as was first noted by Fries (1821). Except for the Stockholm-Uppsala region, Sweden is poorly collected as regards the fleshy fungi and L. resimus has such a wide range of habitats, that a special search during excursions is much less effective than in the yellow species. However, the difference in its frequency between Scandinavia and Finland is so striking that the species must have a somewhat eastern continental dirstribution . According to Zuev (1961) , L. resimus is an important edible mushroom in the U.S .S.R. and is reported to be very common in many regions there . Vasil'eva (1973) reports the species from the Far East. However, it must be kept in mind that records of L. resimus in the literature evidently also relate to L. aquizonatus.
L. resimus seems to be rarer further south. In Estonia it is the rarest species of the group according to the material ofT AA. In Central Europe it is occasionally found in the NE part and in the mountains (cf. Neuhoff 1956 , Krieglsteiner 1984 . The 48 Czechoslovakian specimens of the section Scrobiculati borrowed from Prague (PRM) include only three specimens of L. resimus
For the North American distribution, see below. L. resimus is often reported to be a mycorrhizal fungus of Betula (cf. Neuhoff 1956) . In Fennoscandia I have never seen it in pure Betula stands, but always in mixed forests with Betula and conifers, most often Pinus sylvestris (cf. ). Its dependence on Betula may be confirmed by its concentration in eastern Finland, where slash and burn cultivation was practised fairly recently and mixed forests of Betula and conifers are common.
L. resimus has its maximum occurrence in the southern and middle boreal zones, becoming rarer in the hemiboreal zone and extending northwards near the southern limit of the northern boreal zone as defined by Ahti et a!. (1968) . It is noteworthy that no specimens·have been collected in the Kuusamo area in NE Finland, which is mycofloristically one of the bestknown areas in Finland. It has actually been reported from Kuusamo by Tuomikoski (1953) a!. ( 1981 ) , but no vouchers exist and the records do not appear to be reliable. Further north, in the mountain birch forests of Fennoscandia, the species has never been found .
Phenology
In Fennoscandia the fruiting period of L. resimus starts at the beginning of August and ceases in late September -early October. The latest records in Fig. 17 represent poor basidiocarps, which were almost dead when collected. The species does not endure strong frost, but is not as sensitive as most species of the yellow group. Discussion L. resimus can be separated from the other species of the white group by its whiter colour, softer and thinner context, pileus margin which is tomentose or, only in very young basidiocarps, minutely hairy, at first azonate and later with one or two watery zones only at the outmost edge, by its larger spores, and long macrocystidia. From the species of the section Albati (Bat.) Singer it is distinguished by its latex, which turns yellow when exposed and by the stronger spore ornamentation.
Among dried specimens some heterogeneity seems to exist. Some specimens have a thin context and are nearly pure white; others have a thicker and harder context, more yellowish colour and denser, less white lamellae. Whether these differences are real or merely caused by different drying conditions remains to be decided.
L. resimus is frequently sited in the European literature, but the reports are not reliable as they often relate to other species of the group . The descriptions by Fries (1821 Fries ( , 1836 Fries ( , 1863 emphasize the glabrous Pileus 9-20 ( -25) em wide, convex-depressed to infundibuliform with the centre sligthly less depressed than in L. resimus, margin inrolled when young, outrolled with age, thickly gelatinous in the marginal part. Young edge fringed with recurved, obtuse, gelatinous scales, which are white or colourless, later turning pale yellowish; in age the margin glabrous, but marginal surface (sometimes up to the centre) covered with gelatinous scales appressed to recurved, in rainy weather swelling into a thick gelatinous layer. Colour white to pale yellowish (deepened in dried specimens), the marginal part with age becoming broadly zonate with narrow (1-2 mm) watery zones , in young basidiocarps the zones more restricted to the edge; pigmented zones lacking. The centre concolorous with the margin, sometimes with brownish flecks, azonate or sometimes zonate in old dried basidiacarps. Cotext firm, brittle, not very hard, zonate with watery zones . Latex white, rapidly turning sulphur yellow when exposed, orange in KOH, acrid. Odour rather strong, fruity, especially in old basidiocarps, sweetish in dried basidiocarps.
Lamellae close to crowded, straight, decurrent, sparsely forked near the stipe, whitish with clear salmon tint (salmon colour deepened in dried basidiacarps), lamellulae numerous . Stipe 2.5-6 em long, 2-4.5 ( -7) em thick, of even thickness or thicker in middle, hollow, dry, concolorous with pileus, basally shallowly spotted, coarsely hairy at base. 11m, length/width ratio 1.38-1.58, ellipsoid, with strongly amyloid ornamentation of narrow ridges forming an incomplete reticulum (more reticulate than in the other species treated here) and some isolated warts , prominences up to 0.5 11m high, plage distinct, not large.
Basidia 33-41 X 7-9 11m, 4-spored. Macrocystidia very rare, concentrated between the gills, 30-90 X 5-9 11m, aculeate-subulate, often with obtuse apex and difficult to separate from the pseudocystidia, projecting up to 50 11m . thick.
In Fennoscandia calciphilous, in dry and dryish heath and grass-hero forests, in swampy depressions . With many tree species , both hardwoods and coni-62 I. Kytovuori fers . August to October.
Distribution and ecology
In Fennoscandia Lactarius aquizonatus is a calciphilous species, which is commonest in fertile areas and rarer in regions with poorer soil. Though not infrequent in the fertile areas of Kuusamo and the Rovaniemi -Tornio region in North Finland, it is less common and abundant there than L. scrobiculatus. In South Finland its occurrence is somewhat exaggerated in Fig. 14 , as the small limestone areas were systematically checked by me (cf. L. scrobiculatus) . In ordinary Finnish forests it is scattered or rare throughout the country. Like L. resimus, L. aquizonatus seems to be rare in Scandinavia . Again , it is difficult to guess how much this is due to poor herbarium collections. The scattered and concealed habitats , wide ecological amplitude, and uneven fruit body production (see below) make the species difficult to search for. It has not yet been found in Norway . According to the specimens in T AA, L. aquizonatus is the commonest species of the subsection Scrobiculati in Estonia.
In Central Europe L. aquizonatus is not known . The literature is useless in this respect and no specimens from that region exist in the Fennoscandian herbaria. The collections of PRM, the only Central European material seen by me , did not include L. aquizonatus.
L. aquizonatus has wider ecological ampitudes than the other species treated here as regards soil fertility, moisture and the species composition of the forest. It grows in dry upland-type forests or thickets dominated by Pinus sylvestris with Betula, Salix and Populus tremula. Some specimens were collected in nearly pure Pinus sylvestris woods, and one (Korhonen 5469) in open mountain birch forest with Betula nana. It also grows in moister spruce-dominated forests, in swampy depressions and in spruce-hardwood swamps by brooks and lakes . Moist or paludified habitats are more typical in the northern part of its range .
In the study area L. aquizonatus seems to occur from the hemiboreal zone up to the hemioroarctic zone . It must presumably be rarer in the temperate zone.
Phenology
In Fennoscandia the fruiting season of L. aquizonatus begins in late July and lasts to mid-October (Fig . 17) . The colonies may be fairly large , as they comprise basidiocarps of different age and fuiting is prolonged. The species is not sensitive to short frosty periods. L. aquizonatus fruits unevenly , especially in infertile habitats, where it is orthewise scanty. It may produce fruit bodies in successive years , if the summer is suitable , but often it seems to be absent for many years without any clear climatic cause.
Discussion
In good conditions and moist weather L. aquizonatus is easily recognized by its gelatinous scales, broadly watery-zonate marginal part of the pileus , crowded , weakly salmon lamellae and the spotted base of the stipe . The sweetish odour is also distinctive, especially in old basidiocarps, and differentiates the species from the rest of the subsection, except L. citriolens. The whole appearance, especially the watery zonation of the pileus, is like that of L. controversus (Pers. : Fr.) Fr., which , however, has differently tinted lamellae and white, unchanging latex .
In properly dried specimens the yellowish colour of the pileus and the salmon tint of the lamellae , especially the latter, are much stronger than in fresh basidiocarps, making the species easier to distinguish from L. resimus. In dried basidiocarps the sweetish odour is disagreeably stong. The watery zones are not visible in dry condition , but may sometimes be seen as small concentric folds, or in very old basidiocarps as coloured zones, which then extend to near the pileus centre. The scales can usually be seen in dried basidiocarps, at least when magnified. Microscopically , L. aquizonatus is best identified by its reticulate spores, which are small and narrower than in any other European species in the subsection .
In North America, L. resimus var. intermedius A. H . Smith best corresponds to L. aquizonatus. The halotype has a slightly yellowish pileus, salmon lamellae, small and ellipsoid spores, and the pileus margin with some gelatinous hairs, though these are sparser and smaller than in the Fennoscandian material. Unfortunately the original odour was impossible to detect because of strong-smelling substances used against herbarium insects . The original description disagrees in some respects with our material. (1979) : 'We find that Rieken's (1915; p . 27 ) description covers our material the best' , but overlooked the fact that Rieken's L. resimus had already been reidentified by Neuhoff (1956) and Pouzar (1968) Large and robust. Pileus 10-22 em wide, convex, deeply depressed in the centre, the edge compactly inrolled when young; with age infundibuliform; slimy. Young margin coarsely bearded with long (to short), not gelatinous, hairs, some of which usually sti ll present in the edge of the oldest basidiocarps. Marginal surface of mature pileus covered with agglutinated (neve r recurved), fibrillose hairs . Colour whitish to yellowish, the centre azonate, concolorous with the margin, the marginal part densely zonate with narrow watery zones (not so far towards the centre as in L. aquizonatus) , the hairs whitish when young, yellow brown to dark brown in age, making the marginal surface bicolorous. Context thick, hard. Latex white, rapidly turning suphur yellow when exposed, organge in KOH, acrid. Odour fruity, not so strong as in L. aquizonatus.
Lamellae thick, subdistant, sparsely forked near stipe, unevenly decurrent, whitish to alutaceous, lamellulae numerous . ) em thick, thickening upwards, hollow, hard, with very hard subradicating bulb at base, unpolished , usually covered by whitish tomentum, not scrobiculate, dry, coarsely hairy at base . J,Lm , length/width ratio 1.21-1.38, broadly ellipsoid , with amyloid ornamenta tion with long labyrinthine ridges, shorter fragments and isolated warts, not forming a reticulum, prominences up to 0.8 J.Lm high, plage distinct , rather large and broad.
Basidia 34-45 X 7-12 J.Lm, 4-spored . Macrocystidia fairly frequent, 40-65 X 7-11 J.Lm, ventricoserostrate, with the broadest point in the hymenium , projecting up to 30 J.Lm, difficult to observe in the surface view of the gill (not seen in the type specimen, possibly collapsed in drying). Pseudocystidia 4-7 J.Lm thick.
In Fennoscandia calcicolous , growing in dryish grass-herb forests and thickets with hardwoods and with or without conifers. Scattered or in groups, seldom gregarious . Temperate to hemiboreal , very rare in the southern and middle boreal zones. July to October.
Distribution and ecology
In Fennoscandi a L. citriolens is an exacting and calcicolous species. In Finland it is rare and found only in the most fertile calcareous sites . Most of the localities were discovered after 1977 and the three older specimens were not available in the public herbarium or were wrongly identified . Thus all the records in the Finnish literature (Tuomikoski 1971 , Ahti 1975 , Ulvmen eta!. 1981 In Scandinavia L. citriolens is most frequent in the fertile areas of Uppland and Sodermanland near Stockholm. Elswhere in Sweden only scattered occurrences are known, all of them in the areas of unmetamorphosed, calcareous, Cambro-Silurian bedrock. In Norway L. citriolens has not been found. More field work is needed to decide whether it occurs elsewhere in thesouthern part of Sweden or in Norway, or whether It has the same eastern distribution in Fennoscandia as the other species of the white group.
In Estonia L. citriolens seems to be commoner than in Fennoscandia, but there also it is evidently not as common as L. aquizonatus.
. In Central Europe (except the mountain areas) L. ctmolens IS evidently the commonest species of the subsection Scrobiculati (cf. Neuhoff 1956 , Pouzar 1968 , as IS confirmed by its hight percentage in the collections in PRM . In the British Isles it is rare (Cooke 1883 , Phillips 1981 . The South European records (e.g. Cetto 1979 ) needs confirmation.
L. citriolens is usually recorded from deciduous or mixed forests (<l Neuhoff 1956). In Czechoslovakia (Pouzar 1968 , Smarda 1969 ) it grows in calcareous frondose woods with Quercus petraea, Carpinus betulus and Fagus sylvatica. In Fennoscandia the principal tree m Its habitats seems to be Betula. In Grisslehamn, in NE Uppland, Sweden (Ky 78643 H), the species grew abundantly under Corylus avellana bushes in dryish open forest of Picea abies and Quercus robur.
The habitats in Fennoscandia are rather open, often park-hne, dry or dryish grass-herb forests with a thin and discontinuous moss cover. The fruit bodies often grow on bare soil or the stipe grows from the mineral soil through the thin litter horizon . The species does not thrive in a thick moss cover or in paludified habitats.
L. citriolens is a temperate and hemiboreal fungus with a few outposts in the north. In addition to being located on calcareous bedrock, the northernmost occurrences are also often in sites with favourable microclimates, on lake islets or capes, only some ~etres above the water's edge . In France, Kuhner (1975) includes L. citriolens among the agarics of the alpine zone, but his interpretation of the zone may be different from that adopted here.
Phenology
In Fennoscandia L. citriolens has a very long fruiting season, beginning in late July and ceasing in mid-October (Fig. 17) . It is not sensitive to occasional frosty nights. hard basal buld and subdistant lamellae. The long fibrillose hairs of the pileus margin, becoming fuscous with age, and the characteristic marginal surface are easily seen in mature basidiocarps as well and in dry weather (in L. aquizonatus the scales are seen most clearly in young basidiocarps and in moist weather). The hairiness seems to vary, however. In Finnish material the hairs tend to be rather short and scanty, and nearly naked basidiocarps are not infrequent in the colonies. Such basidiocarps are easily mistaken for L. aquizonatus, if the underside of the fruit body is not checked. All the Swedish specimens seen by me had long hairs. This regional variation deserves study.
In Europe the interpretation of v the present species was long uncertain. In Britain, Cooke (1883) called this species L. cilicioides (Fr.), Fr., which was formerly, apparently in the original sense of Fries, used for a fungus of the L. torminosus group. He was followed by other British authors and by Neuhoff (1956) . Pouzar (1968) returned to the former use of the name and described the present species as L. citriolens. At the same time he pointed out that L. crinitus Schaeffer and L. intermedius (Krombh.) Cooke, included in this species by Neuhoff (1956) , do not belong here . Thus reports in the literature of these species are often misleading. recognized L. citriolens in 1. Kytovuori 
